Metabolism of inorganic arsenic in intestinal epithelial cell lines.
This study evaluates the metabolism of inorganic arsenic (iAs) [As(III) and As(V)] in human intestinal cells as a function of cell type, differentiation stage, type of support used for cell growth, and exposure time. Additionally, mRNA expression of arsenic (+3 oxidation state) methyltransferase (AS3MT) was evaluated. For this purpose, Caco-2 (absorptive type) and HT29-MTX (goblet type) cells were exposed at various stages of differentiation (5, 15, and 21 days post-seeding) with different concentrations of As(III) and As(V) (1 and 10 μM) and exposure times (24, 48, and 72 h), using multiwell plates or Transwells. The results show that both cell lines express AS3MT at all stages of differentiation and in all culture conditions. Caco-2 cells are capable of metabolizing iAs, As(III) metabolism being greater than that observed for As(V). Metabolism depends on the stage of differentiation, reaching 36% after 48 h of exposure of differentiated cells (15 days post-seeding), with the monomethylated species as the major metabolite. Analysis of the cell interior shows that the metabolites are present predominantly in trivalent form. The type of support is also an important factor, metabolism being greater in multiwell plates than in Transwells (36 ± 6% vs 11 ± 3%). Neither monomethylated arsenic species (MMA) nor dimethylated arsenic species (DMA) are detected in HT29-MTX cells after exposure to iAs, possibly because most of the iAs is retained in the mucus layer and does not internalize. These results show that the intestine is an organ that may take part in presystemic metabolism of iAs. Moreover, the transformation of iAs into more toxic species indicates the need to study the effects of this species on the intestinal epithelium.